AIM: This project aims to establish the reliability of use of (1) a quality of life measure, the WHOQOL-BREF, and (2) a functional measure, the nottingham Extended Activities of daily Living scale (nEAdL), for use over the telephone.
Introduction
The ageing of the population in New Zealand (NZ) means that by 2051 over a quarter of the population will be 65 years old and over, similar to many OECD countries. 1 This demographic change will increase demands on the health systems delivering interventions to improve and maintain quality of life and physical function. A valid and efficient measurement of quality of life (QoL) and function in older people is of great importance.
Health practitioners are increasingly recognising that the measurement of diseases and pathology alone are not sufficient determinants of health status.
2 Quality of life measures reflect an individual's multi-dimensional well-being and are often not well understood. 3 Many instruments that currently measure quality of life do not take into account several factors that are considered fundamental to the health of older people. 3 The World Health Organization (WHO) defines quality of life as 'an individual's perceptions of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns.'
The WHOQOL-BREF is a condensed version of the WHOQOL-100 and was developed by the WHO to incorporate all dimensions associated with quality of life. 5 While results from trials examining the WHOQOL-100 indicate that this instrument may not be comprehensive enough, it is, however, appropriate and relevant for measuring quality of life in older people. 6 The WHO-QOL-BREF asks about satisfaction and ability and yields domain scores for physical, psychological, social relations and environment related quality of life and therefore provides an appropriate and efficient way to measure quality of life in the older population. Quality of life instruments provide a means to measure how beneficial health interventions are as opposed to only improving a set of symptoms.
7 This is extremely significant for the older population as this takes into account that the benefits of life experiences and comfort may outweigh the need to increase the lifespan or suppress symptoms.
Instruments that measure the level of function give an indication of individual needs and heath services required for independent living. Because of the accumulation of comorbidities and frailty, older people are higher users of health services. 8 It has been recognised that older people may have lower levels of physical function than the general population. The Nottingham Extended Activities of Daily Living (NEADL) has been shown to be a valid and reliable indicator of physical disability in older people 9 and is an accurate predictor of the ability of the individual to remain independent and safe in a community. 10 There are many assessment instruments that can be used to evaluate the health status and requirements for older people; however, a need still exists to supply this information in an economical, time efficient and valid manner. Previous trials have shown that interviewer-administrated measures have a more positive and socially desirable response than self-completed surveys, 11 suggesting that the mode of administration can greatly influence results. A face-to-face interview is more time consuming and expensive to administer, especially when there are large numbers of people to be assessed. A more efficient form of interviewer-administration is telephone-administration. If quality of life and functional measures were valid and reliable over the telephone, cost of health services assessments and research costs would be able to be optimised.
The aim of this research is to assess the reliability of (1) a quality of life measure, the WHOQOL-BREF, and (2) a functional measure, the NEADL for use over the telephone.
Methods
Instruments: WhOQOL-BREF and NEaDL development and scoring
The WHOQOL-BREF is a condensed 26-item version of the WHOQOL-100, which was developed to assess the quality of life by the WHOQOL Group.
5 WHOQOL-BREF consists of one item from each of the 24 facets of Quality of life from the WHOQOL-100 in addition to two 'benchmark' items from the general facet on general health and overall QoL.
2 Therefore four domains of QoL were created; physical health, psychological, social relations and environmental health.
Two typical questions:
' The WHOQOL-BREF was scored based on four domains: physical, psychological, social relations and environment. All items were rated on a 5-point scale with a higher score indicating a better quality of life. The domain scores were calculated by multiplying the mean of all items included within the domain by four.
The Nottingham Extended Activities of Daily Living (NEADL) provides a functional measure, which is a measure of physical disability and independence. 9 The NEADL asks whether the older person 'does' a range of activities 'on their own, on their own with difficulty, with help, or is QUAnTiTATiVE REsEARCH
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What we already know: The WHOQOL-BREF and the nottingham Extended Activities of daily Living scale (nEAdL) have been shown to be appropriate and relevant to measure quality of life and function in older people. Previous trials have investigated the measures of health-related quality of life and function through face-to-face interviews; however few studies have examined the use of a more efficient and cost-effective approach.
What this study adds: This research paper validates the telephone administration of these instruments in older people, hence providing a more efficient approach to measurement of these important issues. As older people are high users of health services, this paper has implications for clinicians, health evaluators and researchers.
unable to do' them. The activities include four domains: mobility, in the kitchen, domestic tasks and leisure activities comprised of 22-items of activities of daily living.
The NEADL was scored based on how easy or difficult participants felt in performing extended activities of daily living. A score of 1 meant participants were able to perform the activity on their own or on their own with difficulty. A score of zero meant that participants were unable to perform the activity or required help. The total NEADL score was calculated by adding up all individual scores, with a lower total score indicating a lower function.
Participants
This study is part of a large, randomised controlled trial-the BRIGHT Trial. Testing a practicebased screening initiative to prevent disability in the older population, a birthday card containing a short questionnaire in it was sent by the practice to the intervention group participants on their birthdays. The intervention began approximately by personal letter from their general practitioner. Written informed consent was established by mail after a telephone conversation to explain the study.
Procedure: administration of instruments
All the participants in the BRIGHT Trial were interviewed over the telephone to establish quality of life (WHOQOL-BREF) and function Participants with disability were defined by a positive response to either or both of two items from the NEaDL instrument; inability to get in and out of the car or unable to take hot drinks from one room to another without assistance three to six months after data presented here was collected. With ethical approval, people aged 75 years (65 years for Maori) or older were recruited from general practices in three NZ District Health Board regions.
Eligibility criteria included living in the community-which includes retirement villages-aged 75 years or more (65 years or more for Maori). Those who live in residential care, were terminally ill or are not able to communicate in English were not eligible. One interviewer was fluent in Te Reo for Maori participants. The eligible participants were identified from the list of enrolled patients at interested practices and invited to participate (NEADL), as a baseline measure for the outcomes for the trial. Participants with disability were defined by a positive response to either or both of two items from the NEADL instrument; inability to get in and out of the car or unable to take hot drinks from one room to another without assistance. This was considered a screen for disability to identify those who would go on to complete a more detailed physical assessment. This subset of all the participants completed their telephone interview and, at a later date, received a face-to-face interview in which the two measures, WHOQOL-BREF and NEADL, were completed along with a more detailed physical assessment (reported elsewhere). The in-person interview was conducted within three months of the telephone interview by trained interviewers who were unaware of the participants' previous telephone interview scores. Only those completing the interviews within three months of each other were included.
Statistical analysis
Kappa statistics for the NEADL and kappa statistics using the Fleiss-Cohen weighting for the WHOQOL-BREF were calculated for each item and presented as the proportion of high correlation and proportion of modest correlation items. The percent of cases agreeing on each item score is reported. Scores from the telephone interviews were compared with scores from the face-to-face interviews. Pearson correlation coefficients and intra-class correlation coefficients (ICC) of the two scores on the four WHOQOL-BREF domains from telephone and face-to-face interviews and the total NEADL scores, telephone and faceto-face, were calculated to determine the relationship between the two administration methods. The limits of agreement between the administration styles were calculated and visualised by the Bland-Altman graphs, 12 which were constructed by plotting the score differences [score difference = telephone score -face-to-face score] against the score averages [averages = (telephone score + faceto-face score)/2]. These graphs illustrate the limits within which 95% of the individual participants' score differences would be expected to lie. 12 
Results

Participant characteristics
Three thousand eight hundred and ninety-two patients participated in the BRIGHT Trial, of whom 98 (2.5%) were identified as possibly disabled using the NEADL screen over the telephone. Of these 98, 28 had completed the face-to-face interview more than three months after the telephone interview and were excluded as their status was likely to have changed. The remaining 70 completed the two assessments within three months. This study reports findings for this subsample of 70 only and their characteristics are reported in Table 1 . The minimum time between the two interviews was eight days and four persons were re-interviewed in less than 14 days.
Kappa scores, mean differences and correlation coefficients
Kappa scores for each item on the NEADL (22 items) and the WHOQOL-BREF (26 items) showed modest reliability. For the NEADL, 10 items (45%) had a kappa score greater than 0.6, five (23%) between 0.6 and 0.4 with the remainder being of modest kappa (n = seven items). Examining the lowest kappa score items, 'Do you manage to make yourself a hot drink?' identified 67 in agreement on 'yes' with two participants saying 'yes' on the phone and 'no' face-to face and one saying 'no' on the phone and 'yes' face-to-face. Exact matches of score occurred in over 80% of cases for 20 of the 22 items. For the WHOQOL-BREF the kappa scores on individual items were greater than 0.4 for 13 items with the remainder being less than 0.4 (50%). Exact matches were seen in over 50% for 20 of the 26 items.
The mean difference in scores for the face-to-face and telephone interviews of the WHOQOL-BREF and NEADL assessments are shown in Table 2 . Table 2 shows the Pearson correlation coefficients calculated for the two assessment instruments. All four domains of the WHO-QOL-BREF produced correlation coefficients greater then 0.70 which indicates a high degree of correlation between telephone and face-to-face interview administration. The correlation coefficient calculated for the Total NEADL scores is above 0.80 showing a high level of correlation between the two different forms of interview administration. (See Figures 1-5 , correlations shown and Table 2 , correlations reported.)
Bland-altman graph results
The mean differences between the two scores are graphed against the average of the two scores in the Bland-Altman graphs (Figures 1 and 2 ). Mean differences were small and largely fell within the limits of agreement (lines 2 SD from the mean difference). The closer the individual plots are to the horizontal 0 axis, the greater the overall level of agreement between the two forms of interview administration. The Bland-Altman graphs of the four WHOQOL-BREF domains are illustrated in Figures 1a to 1d. Figure 1a shows the Physical Health Domain which has a range of -5.7, 6.3 out of a total of 20 indicating that there is good agreement and no bias according to the mode of administration as the individual plots are fairly evenly spread above and below the horizontal line. The Psychological Domain is illustrated in Figure 1b and Figure 1c illustrates the Social Relationships Domain. The Environment is the last domain of the WHOQOL-BREF and is shown in Figure 1d . Lastly, the Bland-Altman graph for the Total NEADL is shown in Figure 2 .
Discussion
The present study is one of the first that compares telephone with face-to-face administered interviews for both a quality of life and functional measure in older people. This study demonstrates acceptable agreement between the telephone interview scores and face-to-face interview scores for the WHOQOL-BREF quality of life and NEADL function instruments. While the kappa statistics are modest on individual items for the WHOQOL-BREF, the overall level of agreement is adequate because quality of life is variable on day-to-day enquiry and the majority of these interviews were completed more than eight weeks apart. The range of five responses on each item mean exact matches are less common. Each individual item contributes to a weighted score. It is the comparison of the domain scores that is more useful for establishing reliability. In addition, the kappas reported here are very similar to those reported in the validation manual when the two interviews were exactly the same and conducted within two weeks of each other. 4 The Pearson correlation coefficients for both instruments were high, which indicates a good strength of linear dependence between the two methods of administration (Figures 1 and  2 ). Furthermore the WHOQOL-BREF BlandAltman graphs showed a good level of agreement and no indication of bias. The limits of agreement are relatively larger for the NEADL than the WHOQOL-BREF as a difference on score of four on the NEADL (of a total of 22) is more clinically (a) Correlation between face-to-face score vs telephone score
The score on the face-to-face method is plotted against the score from the telephone administered methods.
Figure 2. Graph for the total NEADL scores
The average of the two methods of administration is plotted against the mean difference between the two scores. Mid-line is the mean difference between the two methods of administration, upper and lower lines are two standard deviations from the mean difference.
(b) Bland-Altman graph important than a difference of three points on the WHOQOL-BREF. The Bland-Altman graph for the Total NEADL shows a tendency towards a greater negative difference the greater the average score becomes, which suggests a proportional error may occur as levels of disability rise. The very small mean differences in scores between the two modes of interviews and a high correlation coefficient, and the Bland-Altman graph of the Total NEADL indicate an acceptable level of agreement.
There are few studies that have compared telephone interviews with face-to-face interviews for research involving older people 13, 14 however many measures that have been compared produced promising results for a telephone-administered interview method. Comparison of face-to-face and telephone administration of a cognitive status measure for use in Alzheimer's disease generated a very high Pearson correlation coefficient (r=0.904), and substantial agreement between the two administration methods in older people (mean age = 73.9, SD = 8.8).
14 Three quality of life measures in heart failure patients were noted to show no major differences comparing telephone and face-to-face administration methods (mean age = 57, SD = 12) as all three surveys produced high correlation coefficients, similar mean scores and satisfactory agreement. 15 These studies show that the telephone-administration method yields valid results over a variety of measures.
A limitation to this present study is that all the participants received the telephone interview before the face-to-face interview as part of the procedure from the BRIGHT Trial since only those identified as disabled would receive a face-to-face interview. Despite the second interview being conducted within three months from the first interview, the order of the interviews may have accounted for the slightly higher face-to-face interview mean scores compared with the telephone interview. This may be due to a practise effect. A way to improve this would be to randomly select the order of the interviews for each participant so that half have the telephone interview first and the other has the face-to-face interview first. The interviews were also conducted farther apart than was ideal, potentially allowing health status and quality of life to change over time. The items of the WHOQOL-BREF, individually, showed only modest kappa statistics. The range of responses and the topics of each question, i.e. 'How satisfied are you with your personal relationships?' are more likely to vary on a day-to-day basis than questions about function. This means the overall score may be more meaningful than each individual item. Thus the level of agreement between the face-to-face and telephone administration may be underestimated and may actually be closer than observed here.
This study is also limited by small sample size and the selected population. This was the more disabled group of those over age 74 years and, as such, exhibited a range of scores on both scales meaning the ceiling effects issues for function assessment of community populations were avoided.
Telephone interviews are more convenient, time efficient and economical to conduct, especially when there is a large number of people to assess. Quality of life and functional measures are two important aspects of health especially for older people and, with the growing proportion of the older population, efficient and valid ways of assessing the health of these people is important for future research, health practitioners and policy makers. Other researchers have shown that participants prefer to have a face-to-face interview, especially if there are any sensitive topics to be addressed. 16 Also, interviewers would have a better opportunity to develop a rapport with the participant and observe any non-verbal signs such as body language, which is difficult to accomplish over the telephone.
In conclusion, telephone-administrated WHO-QOL-BREF and NEADL can generally provide a reliable method to assess the quality of life and physical function in older people.
